Insights into the effect of detergents on the full-length rhomboid protease from Pseudomonas aeruginosa and its cytosolic domain.
Rhomboids comprise a family of intramembrane serine proteases that catalyze the cleavage of transmembrane segments within the lipid membrane to achieve a wide range of biological functions. A subset of bacterial rhomboids possesses an N-terminal cytosolic domain that appears to enhance proteolytic activity via an unknown mechanism. Structural analysis of a full-length rhomboid would provide new insights into this mechanism, an objective that solution NMR has the potential to realize. For this purpose we purified the rhomboid from Pseudomonas aeruginosa in a range of membrane-mimetic media, evaluated its functional status in vitro and investigated the NMR spectroscopic properties of these samples. In general, NMR signals could only be observed from the cytosolic domain, and only in detergents that did not support rhomboid activity. In contrast, media that supported rhomboid function did not show these resonances, suggesting an association between the cytosolic domain and the protein-detergent complex. Investigations into the ability of the isolated cytosolic domain to bind detergent micelles revealed a denaturing interaction, whereas no interaction occurred with micelles that supported rhomboid activity. The cytosolic domain also did not show any tendency to interact with lipid bilayers found in small bicelles or vesicles made from Escherichia coli phospholipid extracts. Based on these data we propose that the cytosolic domain does not interact with the lipid membrane, but instead enhances rhomboid activity through interactions with some other part of the rhomboid, such as the catalytic core domain.